A Brassica S-locus gene promoter targets toxic gene expression and cell death to the pistil and pollen of transgenic Nicotiana.
The S-locus glycoprotein gene of Brassica is derived from the genetic locus that controls the self-incompatibility response and the specific recognition between pollen and stigma. The promoter of this gene was used to direct expression of the diphtheria toxin A chain gene and the Escherichia coli beta-glucuronidase gene in transgenic Nicotiana tabacum. Expression of the promoter in cells of the pistil and in pollen suggests that a single gene may direct the self-incompatibility response in the two interacting cell types. Additionally, the fusion genes were expressed gametophytically in the heterologous host species, Nicotiana, rather than sporophytically as expected for Brassica. Thus, although the genes involved in self-incompatibility in Brassica and Nicotiana are not homologous in their coding regions, signals for expression of these genes are apparently conserved between the two genera. Our analysis of toxic gene fusion transformants shows that genetic ablation is useful for probing developmental processes and for studying temporal and spatial patterns of gene expression in plants.